
























CHAPTER 4 - SUMMARY OF R-1 WATER DISTRIBUTION 
SYSTEM DEVELOPMENT OPPORTUNITIES 

The objectives of the County of Maui's water reuse program are to displace 
current or projected future potable water that is used for irrigation at commercial 
properties and reduce the use of injection wells for effluent disposal. As stated earlier in 
this report, many of the properties that could potentially utilize recycled water for 
irrigation in the Central Maui area are already utilizing non-potable water sources. These 
sources are typically brackish ground water and in the case of HC&S, ditch water from 
Maui's streams. With full construction of the three options described in Chapter 3, an 
approximate total of 4.2 MGD of R-1 recycled water could be used during peak irrigation 
periods at the various properties served by the R-1 distribution system. Of this volume, 
approximately 0.6 MGD of potable water could be displaced by R-1 water. The use of 
injection wells could be reduced by up to 95% of the current wastewater influent flow 
rate to the Kahului WWRF during peak irrigation periods. 

Implementation of water reuse from the Kahului WWRF will be costly. The facility 
must first be upgraded to R-1 water capability at a cost of approximately $5 million. R-1 
quality recycled water will provide users with greater flexibility in its use and applications 
due to its higher quality and improved reliability than R-2 quality recycled water. The 
most expensive cost will be constructing the core components of a functional water 
distribution system. Recycled water storage, pumping and pipe lines all must be 
developed as the Kahului WWRF has none of these critical distribution system 
components in place at this time. Elevated storage as discussed in the Option 1 
segment of this report is necessary to create the pressure that will allow even distribution 
of recycled water throughout the distribution system. Thus, Option 1 must be constructed 
and in operation before Options 2 and 3 can be considered for implementation. 

Other pOints to consider are: 

1) Wastewater flows to the Kahului WWRF will gradually increase over time as 
more development takes place. This will result in more recycled water being 
available for reuse as well as more effluent that will need to be disposed of. 
Expansions to the Kahului WWRF's R-1 capacity and distribution systems 
discussed in this report would be required so that the recycled water could be 
provided to additional commercial properties in the Central Maui area. 

2) Irrigation demands decrease significantly during the cooler, winter months. This 
fact will result in excess recycled water being available during the winter season. 
This means that while the use of injection wells for effluent disposal may be 
reduced through water reuse, there may always be some excess recycled water; 
especially during the winter season; that may need to be disposed of into the 
injection wells. 

3) HC&S may have the ability to use more than the 1.8 mgd of recycled water from 
the Kahului WWRF stated in Chapter 3. The two 14 inch lines mentioned in 
Chapter 3 have the ability to transport several million gallons of recycled water 
per day. However, HC&S use of recycled water is dependent on several issues 
including: 

a. Seed cane is the best use of recycled water because nitrogen present in 
the recycled water can reduce sugar yields in mature cane if the recycled 
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water is used at 100% concentration. While blending recycled water with 
ditch water can reduce nitrogen levels, blending may not be an easy task 
for HC&S due to constraints of its existing distribution system. 

b. Some of the distribution systems owned by HC&S are considered Hawaii 
State waterways. The Department of Health does not permit recycled 
water of any quality to enter State waterways. This fact limits the use of 
recycled water by HC&S to areas where it has distribution systems that 
would be dedicated only to recycled water. 

c. HC&S qualifies for the "Avoided Cost" clause in the County of Maui's 
mandatory recycled water use ordinance (Chapter 20.30 of the Maui 
County Code). The County of Maui is required to match the cost of the 
ditch water that is used to irrigate sugar cane. This fact means that 
revenue from the sale of recycled water to HC&S will be minimal. 

d. Many companies and businesses are facing economic stress. The County 
of Maui should carefully evaluate business viability before committing 
large capital expenditures for recycled water distribution. 

Table 4-1 summarizes the options discussed in this report. Included is the cost, 
gallons of potable water displaced, cost per gallon displaced and general comments 
about each option. 
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Table 4-1: ODtion S - ---_ . - - ----- - ~ - - --- -- - f Potable Water Oi t -- - ------ ------ --- ----- .. _ .. -

Distribution Distribution Gallons of Cost/Gallon 
Option Description System and R-1 System Potable Water Potable Water Comments 

Upgrade Improvements Dlsplaced/Dq DiSJ>lacedlDq 
Improvements Only Total R-1 CostITotal R-1 

Gallons/Day Gallons/Day 

1 Kahului WlNRF $28,987,000 $24,022,000 191,340 $151.49 • Impacts seventeen (17) projects. 
to Maui Lani ($125.55)* • Includes core distribution system components 

that must be constructed before Options 2 & 
1,999,570 $14.50 3 are feasible. 

($120.37)* • Most of the projects have existing non-
potable water irrigation sources. 

2 Kahului WlNRF $8,937,000 $3,972,000 224,900 $39.74 • Impacts two (2) projects. 
to Kahului ($17.66)" • Option 1 must be constructed before this 
Airport 224,900 $39.74 option is feasible. 

($17 . 66~ 

3 Kahului WlNRF $6,815,000 $1,850,000 185,000 $36.84 • Impacts five (5) projects. 
to ML&P ($10.00)* • Option 1 must be constructed before this 
System to 

1,985,000 $3.43 
option is feasible. 

HC&S • Cost is dependent upon negotiated price for 
($0.93)* ML&P non-potable pipe lines. 

3A Dedicated $16,365,000 $11.380,000 0 n/a • Impacts one (1) project. 
System to n/a • Core distribution system not constructed. 
HC&S 1,800,000 $9.09 

($6.32)* 

'(cost/gallon for distribution system improvements only) 

Notes 
a. Costs are for CIP construction only. No operational/maintenance/finance costs are included. 
b. Plant upgrade to R-l capability required prior to development of options. (Approximate cost is $5 million). 
c. Detailed estimates can be found in Appendix "A". 
d. R-1 upgrade improvements only need to be competed once. 

14 



APPENDIX "A" - COST ESTIMATES 

Kahului WWRF R-1 Water Upgrade Cost Estimate 
Item Description Quantity Unit Cost/Unit Cost 
No. 

1 Coagulation 1 ea. $300,000 $300,000 
System 

2 Filtration System 1 ea. $1 600000 $1,600000 
3 Turbidity 2 ea. $12,500 $25,000 

MonitorinQ Svstem 
4 Diversion System 1 ea. $240000 $240,000 
5 UV Disinfection 2 ea. $1,400,000 $2,800,000 

System 
TOTAL R-1 UPGRADE COST $4,965,000 

Option 1 Cost Estimate 
Item Description Quantity Unit Cost/Unit Cost 
No. 

1 Pipe 12,800 LF $1000 $12,800,000 
2 Pipe 5,625 LF $500 $2,812,500 
3 R-1 lateral/meter 17 ea. $30000 $510,000 
4 1 MG Storage Tanks 2 ea. $2,650,000 $5,300,000 
5 Land Purchase 1 acre $1,000000 $1,000,000 
6 Pump Station 2 ea. $800,000 $1 600000 

TOTAL OPTION 1 COST $24,022,500 

Option 2 Cost Estimate 
Item Description Quantity Unit Cost/Unit Cost 
No. 

1 Pipe 7825 LF $500,000 $3912500 
2 R-1 lateral/meter 2 ea. $30,000 $60,000 

TOTAL OPTION 2 COST $3972500 

Option 3 Cost Estimate 
Item Description Quantity Unit Cost/Unit Cost 
No. 

1 Pipe 1300 LF $500,000 $650,000 
2 Pipe (ML&P) 20,000 LF $50' $1,000,000 
3 R-1 lateral/meter 5 ea. $30,000 $150000 
4 Pressure Sustaining 1 ea. $50,000 $50,000 

Valve 
TOTAL OPTION 3 COST $1,850,000 
'Cost Information obtained through preliminary verbal discussion With ML&P. 
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Option 3a Cost Estimate 
Item Description Quantity Unit Cost/Unit Cost 
No. 

1 Pipe 6,250 LF $1,000 $6,250,000 
2 Pipe 1,300 LF $500 $650,000 
3 Pipe (ML&P) 20,000 LF $50' $1,000,000 
4 R-1 lateral/meter 1 ea. $30,000 $30,000 
5 1 MG Storage Tank 1 ea. $2,650,000 $2,650,000 
6 Pump Station 1 ea. $800,000 $800,000 

TOTAL OPTION 3a COST $11 ,380,000 
'Cost information obtained through preliminary verbal discussion with ML&P. 
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